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T

he U.S. trade deficit in goods and
services widened substantially during
the last decade, both in nominal terms
and relative to GDP. Although developed
countries still account for most of the
current dollar value of U.S. imports,
imports from developing countries have
accounted for most—and an increasing
share—of the growth in imports in recent
years. From 1989 to 2000, 56 percent
of the growth in non-oil imports came
from developing countries; from 2000
to 2007, developing countries accounted
for 70 percent of U.S. import growth.
The increase from China was particularly
dramatic: Imports from China, which
made up just 13 percent of the growth
of non-oil imports from 1989 to 2000,
accounted for 39 percent of the growth
from 2000 to 2007.
No systematic information is collected
on how imports are used in the economy,
but two recent studies by economists
from the Federal Reserve Board and the
U.S. Bureau of Economic Analysis have
used the input-output structure of the
economy and detailed data on imports to
impute imported goods and services to
user industries and consumers (Kurz and
Lengermann 2008; Yuskavage, Strassner,
and Meideros 2008). Both studies find
evidence of substantial substitution of
imported intermediate inputs for domestic
inputs since 1997, particularly in
manufacturing industries. These studies
provide empirical support for reports in
the business literature of what has been

variously called offshore outsourcing and
offshoring, the growth of global supply
networks, and the hollowing out of U.S.
manufacturing.1
Although the apparent growth of
offshore outsourcing and offshoring
of intermediate goods and services
has spurred a heated debate over
its effects on the U.S. economy and
workers, our ability to assess these
impacts is hampered by the limitations
of government data. Our statistical
system does not adequately measure
certain rapidly expanding forms of
international trade associated with the
global integration of the production,
compromising the accuracy of, and
possibly biasing, key economic statistics
and analysis based on these measures.
The Upjohn Institute, in collaboration
with the National Academy of Public
Administration, received grants from the
Alfred P. Sloan Foundation and the U.S.
Bureau of Economic Analysis to fund
new research and a conference in fall
2009 focusing on measurement problems
associated with the growth of outsourcing
and offshoring. The goal of this project is
to generate and disseminate a substantial
new body of research on selected
measurement problems that previously
have received little attention.
The Upjohn Institute has announced
its 2009 grant program. Please visit
www.upjohninstitute.org for details.
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Import Price Measurement
Offshore outsourcing and offshoring
involve the substitution of imported
intermediate inputs for domestic inputs
and typically are motivated by lower
costs. Yet, price indexes, which are used
to compute growth in real value added
output measures and productivity for
industries and the aggregate economy,
largely miss input price declines that
result from changes in sourcing of those
inputs. Implicitly, current methodology
for collecting price data and constructing
indexes assumes that sourcing is stable or
that changes occur slowly and thereby do
not impart significant bias to indexes—
assumptions that may have become less
innocuous given the apparent growth in
outsourcing and offshoring.
Problems that price indexes have in
capturing price drops due to substitution
have long been recognized in the
literature on the Consumer Price Index
(CPI), but previously have been little
studied in the context of inputs, including
imported inputs. Much of the problem of
import price measurement arising from
offshore outsourcing and offshoring
is analogous to the outlet substitution
bias in the CPI. Just as the CPI does not
capture price drops consumers realize
as they shift purchases to lower-cost
discount chains, the relevant price
indexes do not capture price drops
realized by producers as they shift the
sourcing of inputs to low-cost foreign
suppliers.
How does this problem in price
statistics affect other economic measures
and ultimately policy research? If the
cost savings or input price declines
that often occur with outsourcing and
offshoring generally are not captured,
then, all else the same, the growth of
real imports will be understated and
real output and productivity growth in
U.S. industries will be overstated. It
is likely that any biases to output and
productivity measures have become
more pronounced in recent years given
the growth of imports from developing
countries. Studies that endeavor to
understand the implications of the growth
in trade on employment, wages, and
inequality in this country typically are
based on data that include industry-level
measures of real output, real imports, and
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productivity. Therefore, systematic biases
in these measures could bias the findings
of such studies.2
Outsourcing of Transformation
Some manufacturers have outsourced
or offshored all transformation (i.e.,
manufacturing) functions, but have not
been reclassified into another sector.
Data from a special query on the 2007
Economic Census, which will be
analyzed for the conference, will provide
the first comprehensive picture of the
extent of this phenomenon. The Census
Bureau will make recommendations
regarding whether and under what
circumstances such establishments should
be reclassified out of manufacturing.
Although any reclassification would not
affect GDP measures per se, it would
affect output and productivity measures
in manufacturing and, if substantial,
could have implications for the relative
importance of trade in explaining the
decline of manufacturing employment in
the 2000s, among other things.

is not recorded by customs agents at
border crossings—is incomplete. Even
if coverage of trade in services were
complete, no international price series
on business and professional services
is maintained by the Bureau of Labor
Statistics, and this gap has been viewed
as a major impediment to measuring the
real growth of offshore outsourcing and
offshoring in services (see, for example,
Mann [2004]). Note, however, that just
as is the case for imported goods, price
drops associated with the substitution of
imported for domestic services would not
be properly captured even if prices for
imported services did exist.
In addition, the data collected on
services trade is far less detailed than that
collected for goods. This lack of detail,
coupled with a lack of longitudinal data
on the industry-occupational structure
of our economy, would limit our ability
to understand the effects of services
offshoring on U.S. workers, even if
measuring the real value of services
imports were not an issue.
Conference Research

Other Measurement Issues Related
to the Growth of Services Trade
In recent years, the composition
of services trade has shifted toward
business, professional, and technical
services—the category, for imports,
associated with services offshoring.
Between 1997 and 2007, the share of
services exports in business, professional,
and technical services grew from 17.8
percent to 22.4 percent, while the share
of services imports in this category
grew from 13.8 percent to 20.2 percent.
Some well-publicized studies that have
classified many high- and low-skilled
services occupations as “potentially
offshorable” suggest that trade in
business, professional, and technical
services could grow rapidly in the near
future (Blinder 2007; Jensen and Kletzer
2005).
Yet, measuring the growth of
services offshoring and assessing its
implications for U.S. workers will be
especially challenging given current
data limitations. There is some concern
that the survey coverage on trade in
services—which, unlike goods, may
be transmitted electronically and thus

Research contributed by authors from
academia, the statistical agencies, and the
Federal Reserve system will be presented
at the fall conference, which will be
held in Washington, D.C. Collectively,
the papers will explain the nature of
key measurement problems, assess the
empirical significance of these problems,
and propose ways to improve the data.
One set of papers, for example, will
employ macro modeling techniques to
simulate the effects of plausible biases in
price indexes on industry and aggregate
output and productivity measures and
on estimates of the employment effects
of trade. Another set will focus on
possible biases resulting from offshore
outsourcing and offshoring in specific
industries. Recommendations will
concern the construction of better price
indexes, improvements to measuring
services trade, and other data needed to
document any impacts of trade on the
employment and wages of American
workers.
Research findings and recommendations will be summarized in a report to
the Bureau of Economic Analysis and
Congress in early 2010.
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Rachel Connelly and Jean Kimmel

Time Use of Mothers
in the United States
Recent Evidence from the American
Time Use Survey
Work-life balance. The time crunch.
The second shift. These phrases are
mentioned widely in the popular media,
but until recently any informative
discussion about them was limited
because so little was known about time
use of parents in the United States. With
the inauguration of the annual American
Time Use Survey (ATUS) in 2003,
we now have insight into how parents
actually spend their time. Our focus
is particularly on mothers of children
age 12 or younger, as they are the most
susceptible to time crunch and circusworthy juggling acts.
We analyze these new time-diary data
in our book, Time Use of Mothers in the
United States: Recent Evidence from
the American Time Use Survey, which
will be published later this year by the
W.E. Upjohn Institute for Employment
Research. Although each one of us
faces the time constraint imposed by
the 24-hour day, mothers face particular
time trade-offs when providing care
for their children as a part of their daily
lives. Knowledge of time use patterns
in U.S. households will have important
implications for employers, who may
better understand the ways in which
parents balance work and family, and
can inform public policy on a variety of
issues such as social security, health care,
elder care, tax reform, and educational
policy (see, for example, Apps [2005]
and Smeeding and Marchand [2004]).
The ATUS Data
The ATUS provides large sample
sizes and a full set of demographic
characteristics, allowing social science
researchers a better view of U.S. time use
than has ever been available. The ATUS
sample is a subsample of individuals
taken from the outgoing rotation group of

the Current Population Survey (CPS), and
thus is a nationally representative sample.
The linkage with the CPS provides
substantial additional information on
respondents and their households.
Although sample sizes have been reduced
since the 2003 inaugural survey, each
year’s sample size is substantial and we,
like many other researchers, combine
years to produce even larger samples. The
book analyzes data from 2003 to 2006.
The ATUS survey collects a single 24hour diary per selected household. A day
of the week and an adult (a household
member above 15 years of age) are
randomly selected per household.
Weekend days are oversampled such
that approximately one-half of the diary
days reflect weekend time use. Activities
reported by the individuals in the timediary surveys are categorized into 17
broad categories containing more than
300 different detailed time categories.
We collapse these detailed categories
into five composite categories: 1) Paid
work, 2) Child caregiving, 3) Home
production, 4) Leisure, and 5) Other. The
Other category includes mainly sleeping
and personal care but also education and
unpaid work investments. We believe
that these five aggregate categories are
a substantial improvement from the
classical labor/leisure dichotomy, as they
represent fundamentally different uses of
time, each bringing utility and disutility
into the time use decision-making
process in distinctive ways. Additionally,
our empirical work provides further
justification of aggregating time in
this manner, particularly with respect
to characterizing child caregiving as
separate from both leisure and home
production.
Our book describes in detail the
categorization of time into caregiving
time because this delineation required
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particular thought. We focus our research
on primary time use; that is, the activity
that the individual reports as the primary
one in which she was engaged. However,
the ATUS permits caregiving to be
reported as a secondary activity; for
example, perhaps the mother is cleaning
the house while also keeping a close eye
on her toddler. Additionally, the ATUS
collects information about who is in the
room with the survey respondent, thus
permitting even a tertiary form of care
to be incorporated in the analyses. In our
descriptive look at mothers’ caregiving
time, we present all three measures
of caregiving, but in our multivariate
analysis we focus on primary caregiving
for simplicity and due to the accounting
difficulties that arise in double-counting
time.
A Portrait of Mothers’ Time Use
In this article we focus simply on
a broad overview of weekday versus
weekend time use, considering the
differences on the diary day between
mothers working for pay and those not,
and also the differences between married
and single mothers. Figures 1 and 2
divide mothers’ time into five major
activities for weekday and weekend
days. First, note that mothers of children
under age 13 do appear to sleep more
on weekends, supporting the notion
that weekends are more restful days for
mothers. On weekdays, mothers spend
about 10 percent of their time in child
caregiving activities, 19 percent in
leisure, 14 percent on home production,
and 16 percent on employment.
Weekends differ, with work time
reduced substantially and leisure time
increased. But clearly weekends are also
days to be engaged productively in the
home: home production time increases
from 14 percent on weekdays to 18
percent on weekends. Finally and most
importantly, note that primary child
caregiving actually decreases on the
weekend, despite the fact that children
are out of school and most mothers are
not working for pay. This is why we
consider caregiving reported by the
mother as a primary activity: it is possible
that on the weekends, because mothers’
household production increases, they
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Figure 1 Weekday Time Use of
Mothers with Children Under Age 13

Figure 2 Weekend Time Use of
Mothers with Children Under Age 13

Child care
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Child care
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41%
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production
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Leisure
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Other
43%

Paid work
16%

Household
production
18%

Paid work
4%

transfer some caregiving from primary to
secondary care and also that fathers and
older siblings take responsibility for some
of the caregiving time.
Turning now to the role that paid
work plays in maternal time use, Figures
3 and 4 present the breakdown of time
activities just on weekdays for both
mothers working for pay and mothers not
working for pay. Note that here we are
selecting just those employed mothers
working eight or more hours on their
weekday diary day versus those mothers
who report themselves as not employed.
Our findings show that time spent in
paid employment is associated with a
reduction in primary child caregiving
time. Full-time employed mothers
devote 3 percent of their time to primary
caregiving on the typical weekday

compared to 9 percent for nonemployed
mothers. Additionally, mothers engaged
in paid work have substantially less time
for leisure as well as less time devoted to
the Other category (most notably, sleep).
Married mothers spend more time
on child caregiving than single mothers
on both weekdays and weekends. This
statement is also true when we compare
married and single mothers by the age
of their youngest child. For example,
married mothers of preschoolers spend
196 minutes on caregiving on weekdays
and 137 minutes on the weekend. Single
mothers of preschoolers spend 165
minutes on caregiving on weekdays and
117 minutes on the weekend.
Our book also provides a comparison
between mothers’ and fathers’ time use.
Interestingly, total work (defined as the

Figure 3 Weekday Time Use of
Employed Mothers with Children
Under Age 13 Who Had 8+ Hours of
Paid Work on Diary Day

Figure 4 Weekday Time Use of Nonemployed Mothers with Children
Under Age 13
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Multivariate Analyses of the
Determinants of Mothers’
Caregiving Time
Descriptions of mothers’ time use
as summarized above are limited by
their lack of the imposition of the
ceteris paribus assumption common
in economics. For an understanding
that can lead to prediction, when we
note differences between two groups
in one specific factor, we want to hold
everything else equal in the analysis.
For example, perhaps mothers engaged
in paid work devote less time to child
caregiving only because their children
are older. A multivariate statistical
strategy can impose this ceteris paribus
assumption, leading to more meaningful
conclusions regarding time use. Chapters
3, 4, and 5 in the book describe formal
economic models and provide evidence
using appropriate multiple regression
techniques to examine the factors
important to maternal time.
In Chapter 3, we begin our rigorous
statistical modeling with a focus on
mothers’ time devoted to four activities:
1) paid work, 2) caregiving, 3) household
production, and 4) leisure. The goal of
this chapter is to delve further into the
nature of child caregiving to determine
if it behaves more like household
production or leisure. This is important
because economic modeling relies on
an assumption regarding the source of
an activity’s utility: is it in the doing
of the activity (process utility) or in
the outcome of the activity (outcome
utility)? Typically, we assume that leisure
provides direct process utility while
household production provides mostly
outcome utility. Where child caregiving
lies on this utility spectrum is the
empirical question we seek to answer.
Using our multiple regression
approach, we examine the importance
of economic, demographic, and spatial
factors to the mother’s choice of four
time uses. The economic factors we
include are the mother’s wage and the
price of child care. Demographic factors

relating to the individual mother include
variables such as age, education, and a set
of 0–1 dummy variables indicating race
and ethnicity. We also include a variety
of demographic factors relating to the
mother’s family status (most importantly,
marital status), the number of children in
various age categories, and four spatial
controls (urban/south residence, season of
time diary, and year of ATUS survey).
Using the resulting coefficients,
we estimate market wage and child
care price elasticities for each of four
general categories of time utilization,
thereby providing for both absolute and
relative interpretations. A wage elasticity
measures the percentage change in
minutes arising from a given percentage
change in the wage. Our estimated wage
elasticities are shown in Figures 5 and 6.
Note that the first bar in each of the two
figures signifies a hypothetical 10 percent
increase in the wage and the following
four bars exhibit the corresponding
increase or decrease in time uses. For
example, as can be seen in the second
bar in Figure 5, a 10 percent increase in
the wage is associated with a 3 percent
increase in child caregiving time.
Overall, we find that all four time uses
of mothers are sensitive to wages, ceteris
paribus. Most interestingly, we find
that higher-wage mothers devote more
time to caregiving both on weekdays
and weekend days. Additionally, on
weekdays, paid work time also responds

positively to higher wages, while leisure
time and home production time are
reduced by higher wages. Full results
from the estimation are presented and
discussed in the book, providing strong
evidence that child caregiving time is
distinct from household production and
leisure time.
In Chapter 4, we delve deeper into
mothers’ time use to discern the role
that husbands’ economic factors play in
three aggregate categories of mothers’
nonpaid time: 1) caregiving, 2) household
production, and 3) leisure. The husband’s
economic factors we focus on are the
relative wage (i.e., the wife’s wage
relative to the husband’s wage), the
husband’s paid weekly work hours, and
the husband’s time in the same activity.
We propose two different statistical
strategies to estimate the value of the
husband’s time in the same activity,
as the ATUS provides only one time
diary per household. Regardless of the
methodology, the primary finding of
this chapter is that husbands’ economic
factors play little if any role in mothers’
time use.
In Chapter 3 of the book described
above, one of the four aggregate time
categories considered was employment
time on the diary day. In Chapter 4,
employment time again played a role,
but it was weekly employment time that
was posited to affect the allocation of
daily time for child caregiving, home

Figure 5 Weekday Wage Elasticities of Time Use: The Effect of a 10% Increase in
Hourly Wage Rate
35
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sum of paid work, child care, and home
production) is nearly identical across
mothers and fathers (see, for example,
Burda, Hamermesh, and Weil [2008]).
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Figure 6 Weekend Wage Elasticities of Time Use: The Effect of a 10% Increase in
Hourly Wage Rate
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1974. “Allocation of Time to Preschool
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Journal of Human Resources 9(3):
323–341.
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production, and leisure. In the final
empirical chapter of the book we think
again about employment time’s effect
on caregiving, but here our concern is
how the time of day of paid work affects
a mother’s allocation of time to child
caregiving. Time of day of employment
is expected to affect time spent on
caregiving because both caregiving and
employment have a typical daily time
rhythm.
Our descriptive analysis reveals
that employed mothers with children
under age 13 on weekdays who work
any nonstandard hours (hours outside
the 8 a.m. to 6 p.m. range) record 31
fewer minutes of caregiving on the diary
day, which is accounted for by 9 fewer
minutes in the early morning, 12 minutes
fewer during the middle of the day, and
11 minutes fewer in the evening. Thus
there is not a tremendous difference
in time devoted to caregiving between
mothers working standard hours and
mothers working any nonstandard hours.
Our multivariate analysis shows that,
in general, demographic differences
matter more for mothers who work
standard hours only. For example, having
young school-age children increases
the caregiving time of standard hours
working mothers by about 30 minutes
but has no effect on the caregiving time
of mothers working any nonstandard
hours. In addition, the effect of child care
prices on caregiving time is significant
only for those mothers working standard
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Connelly, Rachel, and Jean Kimmel.
Forthcoming. “The Importance of
Spousal Economic Factors in Parents’
Out-of-Market Time Choices: U.S.
Evidence from the ATUS.” Social
Indicators Research.

Home
production
time change

Employment
time change

hours. This makes sense given that most
paid child care is available only during
standard work hours.
Conclusion
Perhaps the most noteworthy finding
of our research to date is the estimated
positive relationship between the
mother’s wage and her primary child
caregiving time. As was hypothesized
more than 35 years ago by Hill and
Stafford (1974), high-wage mothers
spend more time with their children due
to the investment component of primary
caregiving time. Specifically, higherwage mothers seem to recognize more
the value of quality time with children
in the development of their personal and
human capital, and thus are more willing
to make this time sacrifice. In fact, it may
not be viewed as a sacrifice at all.
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Working
After Welfare
How Women Balance
Jobs and Family in the
Wake of Welfare Reform

Income Volatility
and Food Assistance
in the United States

How Do We
Spend Our Time?
Evidence from the
American Time Use Survey

Dean Jolliffe and James P. Ziliak, Editors
Jean Kimmel, Editor

Kristin Seefeldt
How to balance work and family
issues has become a major issue for
women in all
income classes
across the country,
but especially so for
single mothers who
were formerly on
welfare. This new
book, tapping into
the quantitative and
qualitative evidence
gathered in the Women’s Employment
Study (WES), offers insights into the
lives of women in an urban Michigan
county who left welfare for work and the
role their family decisions play in their
labor market decisions.
In Working after Welfare: How
Women Balance Jobs and Family in the
Wake of Welfare Reform, we experience
the day-to-day struggles these women
face and the reasons why they tend to
remain in low-wage, dead-end jobs. The
hundreds of women who were followed
in the WES were not constrained by
the decision whether to work or to stay
home and raise their kids, but by one
of finding the right balance between
caregiving responsibilities and their
families’ financial and other needs.
Interestingly, though, once that balance
was attained, many women chose to
remain in a job or forego additional
schooling even if it meant stagnant
or slow wage growth for fear of
interrupting their children’s schedules
or because of an unwillingness to spend
less time with their families.
171 pp. 2008. $40 cloth 978-0-88099-345-6
$18 paper 978-0-88099-344-9.

Income volatility, the up and down
fluctuation of families’ incomes, has
emerged as a
key input in
policymaking across
the macroeconomy.
From labor markets
to housing markets
to financial markets,
the impacts of
income volatility are
substantial though
often difficult to predict.
Particularly susceptible to income
volatility are the nation’s food assistance
programs. The USDA supports 15 such
programs, including the Food Stamp
Program, the National School Lunch
Program, and the Special Nutrition
Program for Women, Infants, and
Children (WIC).
This new book provides a muchneeded look at recent trends in income
volatility and its effects on the design
of and participation in critical programs
that assure children and needy families
have access to food. It begins with an
examination of the patterns of income
volatility among various demographic
groups and whether volatility affects
families’ consumption patterns or whether
they are able to smooth consumption
over time despite income changes. It
then focuses on how income volatility
influences the way people participate in
the most-used food assistance programs
and the way policymakers design them.
The book also highlights the important
implications income volatility has for
baby boomers (who, as they age, will
be more likely to take advantage of
food assistance programs); low-income
families; and people with learning,
mental-health, or physical difficulties.
309 pp. 2008. $40 cloth 978-0-88099-336-4
$20 paper 978-0-88099-335-7.

Economists have long been interested
in the analysis of how people decide
to spend their time. Up until recently,
however, studies
of this nature were
limited by a lack of
high-quality timeuse data. In 2003,
after years of study
and preparation,
the U.S. Bureau
of Labor Statistics
initiated the annual
American Time Use Survey (ATUS).
Respondents report how they spend
their time (in 15 minute intervals), with
whom, and where. These detailed data
open a window on how Americans
spend their time and afford economists
the opportunity to gain a better
understanding of everyday life.
This new book offers contributions
from a number of noted economists who
exploit this new source of data to reveal
findings that have numerous implications
for the U.S. labor market. Topics
examined include child care, housework,
household production and consumption,
and shift work. In each case, the focus
is on the value of time and how time
spent on one activity instead of another
represents value gained for the first
activity and value lost for the second.
Contributors include Daniel S.
Hamermesh, Nancy Folbre, Jayoung
Yoon, Cathleen D. Zick, W. Keith
Bryant, Jennifer Ward-Batts, Jay
Stewart, and Anne Polivka.
188 pp. 2008. $40 cloth 978-0-88099-338-8
$15 paper 978-0-88099-337-1.
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